The aim of the study was to characterize Chilean consumers of commercial fluid milk and determine if sociodemographic characteristics, knowledge and/or perception on nutritive components of milk affect its consumption. A face-to-face interview was conducted through a stratified random sampling with 501 persons in the Province of Santiago, Metropolitan Region, Chile. The interviews were conducted at the entrance of major supermarkets from 5 different municipalities of the Province of Santiago. Interviews were performed from 10.00 h a.m to 13.00 h p.m. and from 15.00 hours to 17.30 h p.m. every day. Sixteen percent of respondents declared not consuming milk due to animal cruelty followed by self-reported lactose intolerance among other reasons. The most consumed types of milk were whole (25 %), semi-skimmed (24 %) and skimmed (25 %) followed by other types. The majority of respondents that consume milk declared to do it at home (93 %; n = 393), while the rest (7 %; n = 30) declared to consume milk elsewhere (at a coffee shop, restaurant, as a guest, etc.). Participants declared to make their purchase by prioritizing price followed by brand, type of milk, expiration date, nutritional information, packaging, and milk origin. Respondents (86 %) declared to know some nutritional benefits from drinking milk: 47.6 % said that milk was important due to its mineral supply, followed by supply of vitamins (17 %), proteins (17.1 %), fat (13.5 %), sugars (4.5 %) and other components (0.4 %). Most of the answers were associated in some degree with sociodemographic factors. Overall, women declared to consume more skimmed milk whereas, males declared to consume in first place whole milk. Respondents between 18-35 years old declared to consume skimmed and whole milks, while respondents with more than 55 years declared to consume fortified milk followed by semi-skimmed. Consumption of skimmed milk was higher in the high-income socioeconomic class whereas the low-income socioeconomic class resulted in higher consumption of whole milk.
Introduction
Due to its nutrient contents, milk is an important food at every stage of human life (Ates and Ceylan, 2010) and as a food matrix is an important source of protein, lipids, carbohydrates, minerals and vitamins (Tunick and Van Hekken, 2015) . In addition, milk and dairy products can promote health benefits. For example, in a dose-response meta-analysis of observational studies it was suggested to play a possible role for dairy foods, particularly yogurt, in the prevention of type 2 diabetes (Gijsbers et al., 2016) .
Consumption of milk and dairy products varies widely among geographical regions. For example in Finland annual milk consumption is around 180 kg per capita whereas in Japan and China is less than 50 kg (Haug et al., 2007) . In Chile, per capita annual milk consumption is approximately 150 kg and is continuously increasing (ODEPA, 2017) . This illustrates the need for studies of consumer behaviour since current market situation has put consumer into a position of major decisive and leading element on market development. Latin American consumers' information on milk consumption has not been well-studied (Possa et al., 2017) . Current literature on consumer attitudes towards milk consumption originates mainly from Europe (Villegas et . Milk consumption studies are relevant for the public health sector since milk and dairy products are of common exposure and availability and even a small change can result in a large population impact (Wang et al., 2018) .
According to Pieper et al. (2016) , consumer attitudes about food are associated with their knowledge about industry. Factors affecting that knowledge and attitudes are age, gender, education level, place of residence and other factors such as whether or not consumer has children. Thus, our objective was to characterize Chilean consumers of commercial fluid milk and determine if sociodemographic characteristics, knowledge and/or perception on nutritive components of milk affect its consumption. Data from the present study will be useful for the Chilean dairy industry to understand and identify how effective is the dairy market on positioning fluid milk, and also this information can help in dairy beverage innovation and public policy makers.
Materials and methods

Participants, questionnaires and locations
This study was conducted in accordance with the guidelines laid down by the Declaration of Helsinki and all procedures involving human subjects were approved by the Ethics Committee (Comité Ético Científico de Ciencias Sociales, Artes y Humanidades) from the Pontificia Universidad Católica de Chile (Protocol ID 150428001, approved in May 2015). Participants (adults) were informed about the study verbally and by a written document before answering the questionnaire, and responding to the questionnaire was regarded as consent for study participation. Since no personally identifiable information such as name or mailing address was collected, all collected data were anonymous. A questionnaire was used as the instrument for collecting information. The questionnaire was created according to the objectives of the present study and was not used previously in other studies. Before using the final questionnaire, a pilot interview was performed on 20 persons at the metro station of San Joaquín in Santiago, Chile. A face-to-face interview was conducted through a stratified random sampling on 501 persons from the Province of Santiago, Metropolitan Region, Chile.
Fourteen questions regarding milk consumption were formulated and presented to consumers. Next to the questions related to milk consumption, the following sociodemographic information about the persons interviewed was recorded: age, gender, and educational level ( Table 1 ). The question "Do you consume milk?" was considered a dichotomous variable. If the answer was "yes", the participant was asked to complete the entire interview; if the answer was "no", the participant was asked to answer the question "Why you do not consume milk?" The sample size was calculated considering a confidence interval of 95 % and an estimation error of 5 % with a p value of 0.5 and a q value of 0. Yes/no (14) Do you know about the whole milk production process?
Yes/no
Statistical analysis
Interviews were subjected to an exploratory descriptive analysis of categorical variables. Initial statistical test on the data was performed by two-dimensional contingency tables from which percentages, frequencies and distributions were obtained from each question. Statistical frequency was analyzed using the Chi-squared test. The SPSS statistical package was used. Significance was declared at P<0.05.
Results and discussion
To our knowledge, the present study is the first report on the characterization of Chilean consumers of commercial fluid milk. In urban areas, low consumption of milk is most likely related to low consumer demand (Hendijani and Karim, 2010) . Therefore, it is important to improve the knowledge about the factors stimulating and/or influencing consumers when purchasing milk, in order to encourage their consumption. It is also imperative to study those factors that prevent consumers in their In general, the distribution of participants among different demographic categories in this study was similar to previous reports (Table 2) . A higher proportion of women than men were interviewed, which reflects that, in Chile, women are more likely to conduct market shopping than men, which was also observed in interviews focused on cheese consumption (Vargas-Bello-Pérez et al., 2014) in undeveloped countries and in meat (Verbeke and Vackier, 2004) and cheese purchases (Mesias et al., 2003) in developed countries. In that sense, generally women are the most valuable target audience for the food industry, since they have the largest responsibility for food purchasing (C hilds, 1998). 
Consumption
Sixteen percent (n = 78) of respondents declared not to consume milk which was associated [Xi (20) 2 , 53,465, P<0.001] with socioeconomic classes. The main reason for was animal cruelty followed by self-reported lactose intolerance among other reasons ( Figure 1) . Today, there are several critics of the animal production systems and they are based on cruel and inhumane practices (Hsiao, 2017 ; Vargas-Bello-Pérez et al., 2017). Another reason that hinders milk consumption were nutritional recommendations, for example, lactose intolerance and the cholesterol content of milk were identified as two major factors (Prado et al., 2008) related to the decrease in milk consumption and the development and production of non-dairy beverages.
Milk consumption was related with socioeconomic class [Xi (4) 2 , 23,177, P<0.001]. From all respondents, the social class E (the lowest income per month) resulted to have the higher percentage (94 %) whereas class C2 resulted to have the lowest figure 2 . Types of milk consumed in the Province of Santiago (64 %) milk consumption. According to the Chilean government, the social class E is a group that prioritize quantity and flavour rather than body weight control (ODEPA, 2009). Educational level was related to milk consumption as well [xi (3) 2 , 10,359, P=0.016]. Respondents with high school education declared to consume more milk (91.5 %) followed by those with university education, technical education and primary school education (84.4 %). These results agree with a face-to-face interview to Turkish households done by Ates and C eylan (2010); they reported that the main factors affecting milk, yoghurt and cheese consumption included socio-economic and general demographic factors.
Type of milk consumed
The most consumed milk types were whole (25 %), semi-skimmed (24 %) and skimmed (25 %) followed by other types (Figure 2 1 %) , non-lactose (18.9 %), powdered milk (2.8 %) and fermented (3.8 %). On contrary, male respondents declared to consume in first place whole milk (44.1 %), followed by semi-skimmed milk (38.2 %), flavoured (17.1 %) and non-dairy beverages (0.7 %). Respondents between 18-25 years old declared to consume in first place skimmed milk followed by semi-skimmed and whole milk, while respondents between 26-35 years old declared to consumed whole and skimmed milks followed by flavoured milk and semi-skimmed milk. Finally, respondents more than 55 years old declared to consume fortified milk followed by semi-skimmed, whole milk and fermented milk. Respondents from socioeconomic class C3 (middle class) declared to consume more (P<0.001) semi-skimmed milk (30 %), less (P<0.001) whole milk (17.7 %) and non-lactose (2.9 %) than the rest of the social classes. The highest consumption of whole milk (44.9 %) and powdered milk (12.8 %) was observed in class E, and this socioeconomically class was found to present less consumption of skimmed milk (10.3 %) and flavour milk (1.3 %). Consumption of flavoured milk (15.5 %) and skimmed milk (34.02 %) was significantly higher (P<0.001) than the other options in class ABC1. In terms of education level, respondents with primary school (11.1 %), preferred (P<0.001) cultivated milk and those with university education preferred (P<0.001) fortified milk (10.2 %). Consumption of non-lactose milk was lower in those respondents with university education (3.2 %). Education level was not associated with the consumption of whole milk, semiskimmed milk, skimmed milk, powdered milk and vegetable milk-like beverages.
Our data on type of milk consumed agrees with previous studies where fat content is one of the most important motivators for consuming fat-reduced dairy products (Johansen et al., 2011) . In the present study 75 % of interviewed individuals consumed fat-reduced milk along with other products such as flavoured milk, fortified milk, powdered milk and lactose-free milk. Such findings were in concordance with C hollet et al. (2014), who studied dairy consumption among adults in Switzerland and reported that 53 % of respondents declared to consume fat-reduced products mainly to reduce fat and calories consumption. Also, the presented data were in concordance with Bus and Worsley (2003) and Johansen et al. (2011) who reported that consumption of full-fat milk in women was lower than that of men, and those authors proposed that women focus much more on fat content and weight control than men. According to Keast and Lau (2006) , consumer quality perception consists of different variables that include taste, healthfulness and safety. An online interview (McC arthy et al., 2017) about drivers of choice for fluid milk in the United States reported that milk consumers associated their health status to fewer calories, less fat and less carbohydrates.
Consumption and purchase behaviors
The majority of respondents that consume milk declared to do it at home (93 %; n = 393), while the rest (7 %; n = 30) declared to consume milk elsewhere (at a coffee shop, restaurant, as a guest, etc.). From the individuals interviewed that declared to buy fluid milk, some member of their household performed the purchase of milk. The following household members distributed milk purchase: 47 % (n=219) was done by the mother, 18 % (n=84) by a child, 15 % (n=70) by the father, 8 % (n=37) by the housekeeper and 12 % (n=55) by other persons. This consumption behaviour related to the place of consumption and main purchaser of fluid milk of the household was similar to that of the Chilean cheese consumers previously reported by Vargas-Bello-Pérez et al. (2014) . In terms of milk consumption frequency, 44 % (n=186) of interviewed individuals consumed milk daily, 30 % (n=127) three times per week, 19 % (n=80) once per week and 7 % (n=30) once per month. Age, gender, socioeconomic class and educational level (P>0.05) did not affect milk consumption frequency.
Respondents declared that flavour (taste) was the main (84 %; n=355) characteristic that influenced their milk consumption followed by homogeneity (9 %; n=38), odour (5 %; n=21) and colour (2 %; n=8). These characteristics were related to sociodemographic classes [Xi (12) 2 , 53,884, P<0.001]. Social classes ABC1 (upper class) and C2 were more attracted by colour. The middle class (C3), ABC1, C2 and D were more attracted to odour and homogeneity and the E (lowest income class) was more appealed by flavour. This study agrees with a previous Australian study (Bus and Worsley, 2003) reporting that the majority of respondents agreed that milk has good sensory properties and this might be associated to the fact that taste is the utmost determinant of food choice (Asioli et al., 2017) .
The interviewed participants declared to make their purchase by prioritizing price followed by brand, type of milk, expiration date, nutritional information, packaging, and milk origin. The majority of milk consumers (62.7 %; n=116) indicated that they use to read the labelling before purchasing and this behaviour was related to socioeconomic class [Xi (4)2, 9,920, P=0.042] and gender [Fisher (1), 4,965, P=0.019]. Socioeconomic class E showed the highest percentage (71 %) of respondents that claimed to read the labelling while women showed the highest percentage (67 %) for labelling reading. Expiration date was the most important item that was read from the label followed by nutritional information, product description, milk origin and type of production ( Figure 3 ). These findings somehow agree with C ornick et al. (1994) who reported that household income, household composition and education are factors that influence purchase of fluid milk. Also, in a Czech study (Hrubá, 2016) , it was indicated that intension of buying from a particular processor is positively associated with the place of origin of milk, safety, as well as with information about how food is produced.
Despite the fact that in the Chilean market there is no grass-fed dairy labelling available, there is some popular association (and belief that milk from grass-fed animals is more healthy) between milk produced from Southern companies and grazing production systems. Some proportion of the respondents indicated that the type of production was the main item they use to read when purchasing milk, which may be related to previously described consumer beliefs. A similar example of dairy consumer-purchase behaviour is the study by Faletar et al. (2016) who reported a significant and positive influence on buying intention of organic milk and this was related to the belief in positive aspects of organic milk, subjective knowledge, objective knowledge, and attitude towards buying organic milk.
Knowledge and perception
Educational level affects consumption, especially with respondents with university degree who also showed to have more knowledge on the nutritional components of milk. Respondents (86 %) declared to know some nutritional benefits from drinking milk: 47.6 % said that milk was important due to its mineral supply, followed by supply of vitamins (17 %), proteins (17.1 %), fat (13.5 %), sugars (4.5 %) and other components (0.4 %). The awareness that milk is a good source of calcium is consistent with previous studies (Bus and Worsley, 2003) . In fact, consumers are generally conscious about the importance of milk for bone health (Harel et al., 1998).
Only 40.5 % declared to know about the process of pasteurization and UHT, which was associated with their educational level [Xi (3) 2 , 22,595, P<0.001]. Approximately 54 % had university degree followed by primary school, high school and technical education. Recently, Liem et al. (2016) studied the influence of labelling on Australian and Chinese consumers' liking of milk with short (pasteurized) and long (UHT) shelf life and found that Australians preferred the taste of pasteurized milk over the taste of UHT milk whereas Chinese participants preferred the taste of UHT milk over the taste of pasteurized milk.
Regarding the knowledge on milk production process ('from farm to fork'), 41.5 % expressed to know the milk production process, which was associated with age [Xi (4) 
Conclusion
The most consumed types of milk were whole, semi-skimmed and skimmed followed by other types. Women declared to consume more skimmed milk whereas, males declared to consume in first place whole milk. Respondents between 18-35 years old declared to consume skimmed and whole milks, while respondents with more than 55 years declared to consume fortified milk followed by semi-skimmed. Consumption of skimmed milk was higher in the high-income socioeconomic class whereas the low-income socioeconomic class resulted in higher consumption of whole milk. Overall, respondents between 18 to 25 years old within lowand medium-income socioeconomic classes with university degree claimed to have more knowledge on milk production. Our data could be beneficial not only for Chile but also for other Latin American countries or other places with similar conditions. In addition, our data could help to increase the currently low consumption of milk and milk products to a more satisfactory level in the country and our findings may be beneficial to public policy makers.
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Čimbenici koji utječu na potrošnju konzumnog mlijeka u Čileu
Sažetak Cilj ovog rada bio je okarakterizirati potrošače konzumnog mlijeka u Čileu i utvrditi jesu li sociodemografske karakteristike, znanje i/ili percepcija nutritivnih komponenti mlijeka utjecale na njegovu potrošnju. Intervju metodom licem u lice proveden je primjenom slojevitog slučajnog uzorkovanja na 501 osobi u provinciji Santiago, Metropolitan Region, Čile. Istraživanja su provedena na ulazu u glavne supermarkete na području 5 različitih općina u provinciji Santiago. Ispitanici su svaki dan anketirani u razdoblju od 10:00 do 13:00 sati te od 15:00 sati do 17:30 sati. 16 % ispitanika izjavilo je da ne konzumira mlijeko zbog okrutnosti nad životinjama, a potom i zbog netolerancije laktoze među ostalim razlozima. Najčešće konzumirane vrste mlijeka bile su punomasno (25 %), polumasno (24 %) i obrano (25 %), a slijede druge vrste. Većina ispitanika koji konzumiraju mlijeko priopćila je da to radi kod kuće, a ostali su deklarirali da konzumiraju mlijeko i na drugim mjestima poput kafića, restorana, u kućnim posjetama itd. Ispitanici su izjavili da odabir mlijeka provode prije svega obzirom na cijenu, ali i obzirom na robnu marku, vrstu mlijeka, datumu isteka, prehrambenim informacijama, pakiranjem i podrijetlom. Ispitanici (86 %) su izjavili kako poznaju neke prehrambene koristi povezane s konzumacijom mlijeka -47,6 % je reklo da je mlijeko važan izbor mineralnih tvari, a zatim i izvor vitamina (17 %), proteina (17,1 %), masti (13,5 %), šećera (4,5 %) i ostalih sastojaka (0,4 %). Većina odgovora bila je u određenoj mjeri povezana sa socio-demografskim čimbenicima. Ispitanici starosne skupine 18-35 godina su izjavili da uglavnom konzumiraju obrano i punomasno mlijeko, dok su ispitanici stariji od 55 godina uglavnom konzumirali obogaćeno i polumasno mlijeko. Konzumacija obranog mlijeka bila je veća među stanovništvom boljeg imovinskog statusa dok je konzumacija punomasnog mlijeka zastupljenija među stanovništvom lošijeg socioekonomskog statusa.
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